Curriculum renewal in health education is not novel. Educational institutions have an ethical obligation to produce quality graduates capable of addressing their communities' healthcare needs. However, a worldwide ongoing change in the profile of disease with resultant increase in burden on personal and government resources means that health education programmes need to change. These programme changes should not just occur at content level but should also consider the changing profile of the undergraduate student which is affecting their readiness for tertiary level education. [1] Programme evaluation is therefore essential not just for ensuring effective and fiscally responsible use of government resources, but should also evaluate the impact change on the student stemming from this curriculum renewal.
Background
In 2007 a renewed physiotherapy curriculum was implemented at Stellenbosch University (SU) which aimed to meet these multiple challenges but still produce graduates capable of independent practice in a community setting. Although the scope of physiotherapy practice is rapidly expanding, the undergraduate programme was forced to cut back on content and students' critical reasoning, problem-solving and managerial skills needed to improve. The profile of an SU physiotherapy graduate was revisited, and a new, more appropriate and flexible curriculum was developed which aimed to assist the development of manual skills while developing skills of reflection, communication, information gathering and critical analysis, safety, group work (team, organisation and community), evidence-based practice, professionalism, problem solving, ethical practice and lifelong learning. This skills set was aligned with the graduate attributes identified by the Faculty of Medicine and Health Sciences (FMHS), SU.
A phronetic approach was taken in that the process followed for curriculum renewal was predominantly based on craft knowledge [2] and relied in most part on the intuitiveness of the current staff, none of whom had a formal background nestled in education. The framework that guided the process closely follows that of an instructional systems design using the ADDIE model (analysis, design, develop, implement/delivery & evaluation). [3] A SWOT analysis was used to identify the strengths, weaknesses, threats and opportunities of the changing learning and healthcare environment; a nominal group technique [4] was used to identify core content; and a survey of the literature guided decisions regarding best practice methods of teaching and learning.
The end product
The end product of the above process was a newly constructed physiotherapy undergraduate curriculum. The curriculum consists of four phases: Phase 1. This forms the scientific foundation for the practice of physiotherapy which is laid down in the first 18 months of the programme (years 1 and 2). Phase 2. Over the next 12 months there is a gradual integration of pathology and environmental factors into the science of physiotherapy and the early development of clinical reasoning skills (years 2 and 3). Phase 3. This phase is focused on refining clinical reasoning skills (years 3 and 4). Phase 4. This phase can be viewed as pre-profession entry with increasing emphasis on autonomy and reflection (year 4).
The learning opportunities and teaching methods used were aligned with the outcomes of each module. A wide variety of formats for the presentation of content were selected. These included lectures, discussions, group work, self-study and experiential learning. [5] Didactic (lectures), small-group problem-based (PBL) [6] and enquiry-based (EBL) [7] learning approaches are used to deliver prescribed knowledge; practical training sessions and a nearpeer tutorial system [8] are used to teach and practise manual evaluation and treatment techniques prior to entering the clinical 'real world' setting for continuous experiential learning. Both horizontal and vertical scaffolding of complexity in theory training was achieved by gradually progressing from basic knowledge related to a singular body structure to integrated theory and complex pathology case presentations to workplace-based learning (WPBL) [9] opportunities. Assessment should be constructively aligned with the teaching and learning opportunities and so a similar multimodal approach to assessment was adopted ( Table 1 ). Practical skills development progresses from training and objective structured practical exams (OSPEs) performed on peers [10] to technique tests (direct observational procedural skills (DOPS) [11] performed on patients; to patient evaluation and treatment in the clinical environment (Table 1) . A method of continuous assessment was employed.
This bold change to the traditional format of teaching and learning employed by most of the eight physiotherapy programmes offered in South Africa (SA) required careful and close monitoring to ensure successful delivery, as well as ensuring ongoing development of this curriculum. To this end several internal audits by module coordinators (lecturers) were conducted to determine effect and perceptions of selected aspects of the 4-year degree programme. These allowed for identification of problem areas; amendments, where necessary, were made. Reports from the SU Centre for Teaching and Learning (CTL) [12] regarding lecturer, module and (at the end of their degree programme) programme evaluation, together with the internal audits, provided information as to content, presentation and perceived enjoyment.
It was important to ensure that the division's throughput rate of 98% was maintained. The question remained, however, as to whether the renewed curriculum, regardless of reduced core content, which has a strong selfdirected learning focus, would be perceived by students to have a significant effect on personal development and still be effective for preparing students for professional practice within the SA context.
Methods
A descriptive comparative desktop analysis was conducted in which the data from the Faculty of Medicine and Health Sciences Programme Evaluation process were compared for two BSc Physiotherapy cohorts. Responses from students enrolled in the old curriculum (2006) were compared with responses from students enrolled in the new curriculum (2011).
CTL annually invites all final-year physiotherapy students to anonymously complete a paper-based programme evaluation feedback questionnaire at the end of their final academic year before their results are made known. The questionnaire has three sections aimed at obtaining information on: the extent to which the programme outcomes have been achieved; programme architecture; and programme (physiotherapy)-specific outcomes ( Table 2) . All 30 questions require response on a five-point Likert scale ranging from strongly disagree (1) to strongly agree (5) . The first 10 questions assess whether the students feel that the programme empowered them across a wide range of generic skills including critical thinking, problem solving, taking responsibility for learning, working in a team, etc. The next 10 questions pertain to programme architecture in terms of communication, appropriateness of evaluation methods, structure, etc. The last 10 questions were more specifically related to physiotherapy; however, the responses to only two of these questions were deemed appropriate for analysis in this study, and pertained to whether the programme encouraged evidence-based practice and whether the programme prepared them sufficiently for their compulsory community service year.
The questionnaire is handed out by an independent member from CTL to all students at the end of their last contact session with lecturers. All assessments, including the final professional clinical entry examination, have been completed by then.
Statistical analysis
For each of the 22 selected questions, CTL reports the feedback as an average mark for the year group on a continuum of 1 -5 which varies between 'strongly disagree' to 'strongly agree' . These data were then analysed in Statistica (version 11) in consultation with a statistician using pooled data and t-tests to compare responses between the two groups. A level of significance was set at p<0.05.
As this was an internal audit, ethical approval was not required. Individual questionnaires were not reviewed and students could therefore not be identified.
Results
Responses from 36/41 (87.7%) graduates enrolled in the old curriculum (2006) were compared with responses from all 38 (100%) graduates enrolled in the new curriculum. Responses differed significantly between the two groups, with the students following the new curriculum reporting higher mean values for most of the questions or statements ( Table 2 ). This was so for perceptions related to personal gain/development, as well as those regarding the quality of the programme.
No improvement in their ability to balance their studies and other activities (Q7, Table 2 ) was noted. Questions 19 and 21 are similar and relate to students' readiness for future professional practice; no differences in scores between the two groups were found. For the 2011 cohort an average score of 4 is reported compared with an average score of 3.8 for the 2006 cohort.
Regarding the statement 'If I were to start again I would follow the same programme' , no improved rating was found.
Discussion
Within our division we view programme evaluation as crucial for both accountability and development of learning. The findings of this desktop analysis suggest that the renewed curriculum was successful in maintaining students' perception of their readiness for professional practice. The improved rating scores relating to perceptions of graduate attributes and programme design were very encouraging. The renewed curriculum produced students who rated themselves significantly higher than students enrolled in the old curriculum, especially those scores related to critical thinking (Q1) and clinical reasoning (Q2, 3 & 5) , communication (Q6) and self-directed learning (Q8). Students also seemed more aware of the principle of evidence-based practice (Q21) and were able to function effectively as part of a multidisciplinary team (Q4). Similarly, various aspects of the programme architecture (Q11 -18) were more positively rated by students in the new curriculum.
To qualify as programme evaluation, it is argued that the programme must focus on either outcome (in this case, did students perceive the programme to have an impact on personal development and their perception of readiness for independent practice?), outputs (student grades or number of students graduating) or administration [13] (effect of processes followed). It is however our opinion that all three aspects are important for ensuring client satisfaction while maintaining standards and producing effective, independent first-line practitioners. While the primary focus of this paper is to describe the outcome related to students' perceptions of self-development and readiness, throughput rate and students' final marks were also observed and evaluated. There was no significant change in the distribution of marks. The throughput rate for the 2006 cohort was 100% and the throughput rate has since been maintained at 98%.
It was our assumption that potentially negative effects of reducing core content and changing the approach to teaching this core content would become evident during the clinical rotations. Although the structure and format of student supervision and support had to change, it was the opinion of the external examiners following the clinical physiotherapy exit exam that utilising a wide range of assessment methods contributed not only to patient evaluation and treatment skills, but also to producing critical thinkers and innovative students.
The relatively low and unchanged score relating to the question: 'would you follow the same programme' was disappointing. It was hypothesised that the multimodal approach [14] would be welcomed by students, and with the increasing number of assessment opportunities students would perceive the system to be more reflective of their potential. [15] Potential contributing factors such as personal factors including career choice, individual learning style and personality factors were not investigated. Post hoc subgroup analysis of individual responses may have identified relationships between these factors and perceived 'likeness' of the renewed teaching and learning approach.
Although not evident from the above results, the programme is extremely busy and despite the nature of problem-based and enquiry-based learning allowing for many non-contact hours, students still find it difficult to balance their studies with other activities. Participation in extracurricular activities is promoted at tertiary institutions and colleges in order to develop leadership, communication and time-management skills; [16] however, the physiotherapy students at SU seem to continue to struggle with time management and effective study methods. The 'I can do it all' mentality of peak performing students who embark on multiple academic, sport and social activities but have poor personal time management and inability to prioritise may be reasons for this. This was however not explored in this paper. This study has several limitations, ranging from questionable timing to appropriateness of the group data analysis. It is clear from the group SD that there was wide variable response to some of the questions/statements and a more in-depth subgroup analysis of individual responses may have provided opportunity for investigating factors other than curricular influences. Ethically, however, access to individual responses was not possible. Another limitation is that this paper reports on the outcome of the CTL Programme Evaluation of the first cohort of physiotherapy students only. Comparison with more recent cohorts will provide more reliable interpretation of the outcome of the renewed curriculum. The invitation to participate was issued prior to obtaining their results, which may have influenced their scoring; however, as this effect could have gone both ways, in that students typically either under-or overestimate their performance, it was considered a negligible effect. To accurately be able to judge whether this curriculum was effective in preparing students for their role as independent practitioners ready for community service, remains difficult. Follow-up 6 or 8 months into their community service year is recommended.
Conclusion
Changing the content and the teaching and learning events had a significant impact on students' perception of their ability to: evaluate and treat clients; work effectively within a team; source information; and identify and explore opportunities in education, career and in business. Students felt prepared and ready for community and professional practice. Programmes undertaking curriculum renewal should not only focus on the curriculum content, but also develop a variety of learning opportunities to facilitate the development of graduate attributes. Ongoing evaluation and increasing student support regarding time management and study methods is recommended. The next cycle following graduation should reflect on clinical practice.
